^ raaff^r fte'd 2 6 sep 1997 

wo 96/31077 H| PCT/SE96/00299 

^ ^ 08/930039 

Method and arrangement in a radio communication system 



TECHNICAL BACKGROUND 

The present invmtion concenis a process for a radio communication system wiiich is 
arranged for packet data transmission according to a message-synchronized ALOHA 
protocol with reservation. The invmtion concerns a process for requesting access in a 
5 momentarily overloaded mobile radio system, wiiCTein an access request received in a 
base station from each station in a first groiq? of mobile stations cannot be responded 
to by channel reservation for the first ffoup of mobile stations. 

The invention also concerns a base station and a mobile station in a radio 
10 communication system for packet data transmission. / 

jS PRIOR ART 

y In the case of mobile radio communication systems for packet data transmission 

|:3 a base station can communicate with a plurality of mobile stations via one or a 

|j3 15 plurality of time-divided channels between the base station and the mobile stations. 
:L A time-divided channel is divided into time slots. A data burst with a number of 

1= information bits can be transmitted in each time slot. The mobile stations do not 

|]5 communicate continuously with the base station and a plurality of mobile stations 

■f^ can therefore compete for the same time-divided channel. Channels are allocated 

20 dynamically, separately from the channel requirement of the mobile stations and 
channel allocation is controlled by the base station. 

A mobile station announces a channel requirement by sending an access request to 
the base station. This access request is sent in a reservation phase in the time-divided 

25 channel for transmission from the mobile stations to the base station. Different types 
of protocol can be used in order to control the access request and channel allocation. 
A conventional protocol in the case of dynamic allocation of time-divided radio 
channels is a message-synchronized ALOHA protocol with reservation. In the case 
of this protocol, each packet transmission is preceded by a reservation. A short 

30 message with a request for channel reservation is sent at random fix)m a mobile 

station to a base station. According to the ALOHA reservation protocol, the result 
of this access request is fed back by the base station giving the mobile station access 



z 



wo 96/31077 




2 



PCT/SE96/00299 



to at least part of the time-divided channel. 

Since many mobile stations may have a need of packet data transmission, collisions 
can occur as a result of a number of mobile stations sending access requests 
5 simultaneously. This means that, of the messages sent simultaneously, in the best 
case the base station can accept one message (by using the so-called "c^ture" 
effect), hi the case of a collision, the sending mobile stations wiiich do not receive 
channel reservation have to repeat their access requests. In order to reduce the risk 
of a further collision, the repeated transmission occurs after a given time interval 
10 which varies for each mobile station. It is well known that this time interval can 
vary randomly for each mobile statioiL 

When all the free channel edacity in a radio communication system has been 
reserved for communication, overloading occurs if a fiirther mobile station sends 

15 an access request to the base station. The latter receives the access request in 

itself from the mobile station but cannot conq^ly with this request within a given 
predetermined time interval since there is no free channel capacity. The mobile 
station is then forced to repeat the access request in the same way as in the case 
of a collision, wiien the predetermined time interval has elapsed. This naturally leads 

20 to unnecessary extra channel loading, unnecessary delays in the mobile system and 
the risk of collisions occurring when transmissions are repeated. 

US-A-5 166 929, for exanq^le, earlier disclosed a multiple-access protocol, in the 
case of wiiich feedback concerning the status of an access channel is provided 

25 &om the base station to the mobile stations. The mobile stations can thereby 

receive information concerning the result of an access request, for exanq^le, that 
a collision has occurred, and wiiether the next time slot is open for the sending of 
new access requests. This information makes it easier to determine when a new 
access request should be sent. A disadvantage of this protocol is that an overload 

30 situation is unmanageable. An access request received in the base station has to 

be repeated in a situation in which channels tenporarily cannot be allocated in the 
base station owing to overloading, i.e. no channels are free. 
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A p^)er entitled "Medium Access Priority" by Motorola and presented at the 
standardizing meeting within ETSI STC SMG2 in Edinbur^ on 7 March 1995 
discusses a possible need of acceptance confirmation in the case of access 
requests fix)m a mobile station to a base station. According to this p^)er, the 
5 mobile station is thus to be informed wiiethCT the access request has been 

correctly accepted in the base station. However, it is not mentioned as to how 
this confirmation of the access request is to be carried out. 

DESOOPTEON OF TEE INVENTION 
10 The object of the present invention is to propose a process in a radio communication 
system for packet data transmission. The invention achieves this object by managing 
the access request fix)m each station in a first groiq) of mobile stations to a base 
station in a momentarily overloaded radio communication system which lacks fiee 
channel capacity for data transmission. 

15 

The object is achieved by the use of a message-synchronized ALOHA protocol with 
reservation. Packet data transmission is carried out via one or a plurality of time- 
divided channels between a base station and mobile stations. The mobile stations are 
arranged so as to send the access request to the base station during a reservation 

20 phase in a mobile radio system vAnch uses this protocol. The base station is arranged 
so as to accept and conply with the access request fi-om a first mobile station by 
sending thereto a channel reservation message conprising a channel reservation. As 
a result of this channel reservation, time slots for packet data transmission fi-om the 
first mobile station to the base station are reserved. The base station is further 

25 arranged to accept access requests fi^om a first groiq) of mobile stations for wiiich 
channel reservation momentarily cannot be carried out. In accordance with the 
process according to the invention, receipt of the access request fi-om the first groiq^ 
of mobile stations is confirmed when the channel reservation cannot be carried out in 
the usual maimer. Confirmation is sent in the form of access confirmations wWch are 

30 included in the same channel reservation message as said channel reservation for the 
fitrst mobile station. The channel reservation message is received by each of the 
mobile stations in the first group. The mobile stations are actuated so that they await 
channel reservation without making repeated access requests. In connection with the 
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access confirmations, a queue of the mobile stations in the first group is arranged in 
the mobile radio systenx Channel reservation for the mobile stations in the first 
groiqj is carried out according to their position in this quaie. 

5 Hie invention also concerns a base station and a mobile station in a radio 

communication system for packet data transmission. The base station and mobile 
station according to the invention are arranged to inclement the process according 
to the invention. 

10 By means of the process according to the invention the load on an access chaxmel to 
the base station can be decreased since the number of times v^ch an access request 
is repeated in the system is reduced. This naturally reduces the average delay ir 
transmission of data between a mobile station and a base station. Furthermore a 
shorter time interval can be predetermined before the access request is initialized 

15 again, which means shorter average access delay. 



PREFERRED EMBODIMENT 

In the following the invention will be e?q)lained in greater detail with reference to the 
25 drawings, in which Figure 1 shows a cell 1 in a mobile radio communication system 
with mobile stations MSI - MS3 and a base station BS, for example a GSM system 
for communication via time-multiplex channels (TDMA). 

In the preferred embodiment a single communication channel Chi adapted for packet 
30 data transmission is used This means that both data packets and associated control 
signals are transmitted via the same channel. 

A mobile station MSI initiates packet data transmission by sending an access request 




ON OF THE DRAWINGS 
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shows a mobile radio system wdth mobile stations and a base station; 
and 

shows a channel reservation message fix)m a base station to mobile 
stations. 
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to a base station BS via a data packet channel. This access request con:5>rises 
identification of the transmitting mobile station, for exan^^le in the form of a random 
figure, possibly together with infomiation about the desired class of service (for 
exan^jle, priority). The access request is dispatdied randomly in order to reduce the 
5 risk of access requests fix)m a plurality of mobile stations being sent simultaneously, 
but the request has to be sent within a given time interval wiiich is reserved for this 
type of transmission. This time intCTval can, for example, consist of a time slot in a 
number of periodically recurring time frames. When the access request has been 
received and if channel edacity is available for this packet data transmission, the 

10 base station BS sends a channel reservation message 2 to the mobile station MSI. 
This channel reservation message includes a channel reservation whereby time slots 
for transmitting fix)m the mobile station to the base station are allocated. The channel 
reservation further includes a reference to the access request v^hich is accepted. The 
reference includes the same information which was received in the access request and 

15 a reference to the time fimne or time slot in the time-divided channel Chi in which 
the access request was received. A mobile station MSI thereby receives information 
as to whether the channel reservation is intended for this very mobile station. The 
mobile station MSI, from which the access request originates, thereby receives 
information that it has been allocated time slots for packet data transmission. 



During the time in which the mobile station MSI carries out packet data transmission 
on the reserved channel, it is in^K^rtant that the other mobile stations MS2, MS3 do 
not attenpt to initiate transmission on the channel. Access requests from the mobile 
stations are therefore only permissible when the base station BS rqxDrts that one or 

25 a plurality of time slots are free for this purpose. The base station indicates that it is 
possible to send access requests by placing a flag on the channel to the mobile 
stations MSI - MS3. When packet data transmission in the allocated time slots has 
temiinated, the base station indicates that a number of time slots in the channel from 
the mobile stations to the base station are again open for access requests. Access 

30 requests can again be sent randomly to the base station. 

During the time slots which are free between the transmission of different data 
packets from mobile stations to the base station, i.e. open for access requests, a 
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plurality of mobile stations MSI - MS3 can send an access request to the base 
station BS. If transmission occurs at the same time for some of the mobile stations 
MSI - MSB, a collision occurs between the transmissions. In this collision situation, 
the base station BS is unable to interpret the message fiom more than at most one 
5 of the stations in question and the transmission of the access request therefore has 
to be repeated 

If a plurality of mobile stations MSI - MS3 send access requests without overlapping 
to a base station, the channel reservation can only be carried out for one or more of 
10 these stations. When a channel reservation is carried out for a first mobile station 
MSI, the other mobile stations MS2, MS3 have to await free channel capacity in 
spite of the fact that the access requests from these stations have been received 
P correctly in the base station BS. In re-transmission situations access requests can 
jJS also be received randomly between different transmissions included in a sequence 
:i:15 relating to the same data packet. This depends on whether it is desired to use the 
1=3 g^s in such a sequence so that access requests can be received. According to the 
ij3 invention, in order to prevent a new wave of access enquiries from these mobile 
P3 stations MS2, MS3, each access request correctly received in the base station (up 
:!= to a given limit) is usually responded to. Access confirmations 4, 5 are accordingly 
p20 sent to at least a number of the stations MS2, MS3 wliich do not immediately have 
j^S a channel reservation 3 accepted. These access confirmations are included in a 
channel reservation message 2 coursing a channel reservation 3 to the mobile 
station MSI wiiich is allocated a channel in response to the access request. Such a 
channel reservation message 2 is shown in Figure 2. Since this channel reservation 
25 3 is sent in a message 2 in a format wiiich is common to all the control messages, 
for exan:^)le con^jrising four time slots, and since given control data can be used 
together, a limited number of access confirmations 4, 5 can be included in the same 
message 2. 

30 These access confirmations consequently do not give rise to increased channel 
loading. 

The confirmation of correctly received access requests fix)m a number of mobile 
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Stations enables a queue of mobile stations awaiting their turn for packet data 
transmission to be arranged in the mobile radio system. 

When packet data transmission is used in the GSM system a limited numbo- of 
access confirmations can be included in a message with channel reservatioa As 
concerns the reference to the time fi:"ame v^en the enquiry from a mobile station 
was received, this access confirmation is carried out in two ways. The first way is 
to indicate the number of the time frame (related to a given multiframe structure 
which is used in the system), in the same way as in the channel reservation 3, in 
part of the chaimel reservation message 2. The other way is, instead, to use a 
reference relating to the time fimie \\iiich is given in the usual channel reservation 
message. 

It will be appreciated that the invention is not restricted to the above-described 
embodiment but enconqDasses any embodiment wWch lies within the scope of 
protection of the following claims. 



